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IN THE CLAIMS 

1. (Currently Amended) A method comprising: 

generating one or more service control class files including one or more service-control 
stub-methods according to a UPnP device description document received from a device dov o lopor 
vendor ; 

receiving the service control class files including the service-control stub-methods updated 
by the device dovoloper v endor for responding to actions and events received by a UPnP device 
described by the UPnP device description document; and 

compiling the service- control class files and the updated service-.control stub-methods 
along with a device class library and a UPnP software development kit to generate a UPnP device 
executable to provide an implementation of a UPnP network protocol for the UPnP device 
described by the UPnP device description document 

2. (Currently Amended) The method of claim 1 7 wherein generating the service control 
class files further comprises: 

parsing the UPnP device description document to determine a root device including one or 
more services and one or more embedded devices each including one or more services, each service 
defined by a service control protocol description (SCPD) file; 

generating a service-.contral class file for each of the one or more services of the root 

device; 

selecting an embedded device from the one or more embedded devices of the root device; 
generating a service-_concrol class file for each of the one or more services of the selected 
embedded device; 

repeating the generating and selecting for each of the one or more embedded devices of the 
root device; and 

once each of the service control class files are generated, generating a class service linker file 
based on the generated service-control fetefi&as class files , the class service file linker enabling 
linking the service-control ^^ses -class files d uring compiling to generate the device executable. 

3. (Original) The method of claim 2, further comprising: 
generating a root directory for the root device; 

storing each of the one or more services of the root device within the root directory; 
selecting an embedded device from the one or more embedded devices of the root device; 
generating a sub-root directory for the selected embedded device; 
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storing each of the one or mote services of the selected embedded device within the sub-root 
directory; and 

repeating generating and storing for each of the one or more embedded devices of the root 

device. 

4. (Original) The method of claim 2, wherein generating service control class files for 
the root device further comprises; 

selecting a service from the one or more services of the root device; 

generating a class generator object for the selected service of the root device; 

passing an SCPD file describing the selected service, including a device identification code 
of the root device and a service identification of the selected service to the class generator object; 

generating, by the class generator object, a service control class file based on the received 
SCPD file, the service identification code and the device identification code; 

generating a header file corresponding to the generated service control class file and the 
SCPD file; 

once generated, destroying the class generator object; and 

repeating the selecting, generating, passing, generating and destroying for each of the one or 
more services of the root device. 

5 . (Original) The method of claim 2, wherein generating service control class files for 
the selected embedded device further comprises: 

selecting a service from the one or more services of the selected embedded device; 

generating a class generator object for the selected service of the selected embedded device; 

passing an SCPD file describing the selected service, including a device identification code 
of the selected embedded device and a service identification code of the selected service to the class 
generator object; 

generating, by the class generator object, a service control class file based on the received 
SCPD file, the service identification code and the device identification code; 

generating a header file corresponding to the generated service control class file and the 
SCPD file; 

once generated, destroying the class generator object; and 

repeating the selecting, generating, passing, generating and destroying for each of the one oi 
more services of the selected embedded device. 

6. (Original) The method of claim 2, wherein generating the service linker class file 
further comprises: 
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generating a class service linker object; 

storing class information regarding each generated service control class file within a service 
table of the class service linker object; 

generating, by the class service linker object, the class service linker file based on the service 

table; and 

destroying the class service linker object. 

7. (Currently Amended) The method of claim 1, wherein receiving the service control 
class files further comprises: 

displaying the one or more service control stub-methods to the device dovolop e rs gndor, 
receiving code from the device dev e loper y endOLfor implementing the one or mare service 

control stub-methods for responding to actions and events Teceived by the UPnP device; and 

once the code is received, storing the received code within the one or more corresponding 

service control stub-methods. 

8. (Original) The method of claim 1, further comprising: 
executing the device executable; 

creating an instance of the root device and each of the one or more services of the root 

device; 

creating an instance of each embedded device and each of the one or more services of the 
respective embedded device; 

organizing the root device and embedded devices, as well as the services of the root device 
and the embedded devices within a tree hierarchy based on the device description document to form 
a device object tree; and 

registering the root device and the one or more embedded device within the device object 
tree with the device class library to enable receipt of events for the services of the root device and the 
services of the one or more registered embedding devices. 

9. (Original) The method of claim 8, wherein registering the root device and one or 
more embedded devices further comprises: 

registering an event listener object of the device class library with the UPnP software 
development kit to enable receipt of action and event requests received/generated by one or more 
control points of the UPnP device; 

registering the root device and one or more embedded devices with the event listener object; 

receiving* by the event listener object, a respective action/event request from a control point; 
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finding a service object for response to the respective action request using a received device 
identification code and service identification code; 

once the service object is found, invoking a callback function of the service object to 
determine an appropriate action method to execute in response to the respective action request; 

executing the appropriate action method; and 

once the action method is processed, setting an event object with a response string that is 
received by the control point. 

10. (Currently Amended) A computer readable storage medium including program 
instructions that direct a computer to function in a specified manner when executed by a processor, 
the program instructions comprising: 

generating one or more service control class files including one or more seivice-.control 
stub-method according to a UPnP device description document received from a device 
dovolope rv endor ; 

receiving the service control class files including the &ervic&-_Control stub-methods updated 
by the device develepep-vendor for responding to actions and events received by a UPnP device 
described by the UPnP device description document; and 

compiling the service-.control class files and the updated service- control stub-methods 
along with a device class library and a UPnP software development kit to generate a UPnP device 
executable to provide an implementation of a UPnP network protocol for the UPnP device. 

1 1 . (Currently Amended) The computer readable storage medium of claim 10> wherein 
generating the service-conirol class files further comprises: 

parsing the UPnP device description document to determine a root device including one or 
more services and one or more embedded device each including one or more services, each service 
defined by a service control protocol description (SCPD) file; 

generating a servicc^.control class file for each of the one or more services of the root 

device; 

selecting an embedded device from the one or more embedded devices of the root device; 
generating a service-.control class file for each of the one or more services of the selected 
embedded device; 

repeating the generating and selecting for each of the one or more embedded devices of the 
root device; and 

once each of the service control class files are generated, generating a class service linker 
class file based on the generated service- control elasse sclass files , the class service linker file 
enabling linking the service- control eiasses^Lss^Jes.during compiling to generate the device 
executable. 
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12. (Original) The computer readable storage medium of claim 11, further comprising: 
generating a root directory for the root device; 

storing each of the one or more services of the root device within the root directory; 
selecting an embedded device from the one or more embedded devices of the root device; 
generating a sub-root directory for the selected embedded device; 

storing each of the one or more services of the selected embedded device within the sub-root 
directory; and 

repeating generating and storing for each of the one or more embedded devices of the root 

device. 

13. (Original) The computer readable storage medium of claim 11, wherein generating 
service control class files for the root device further comprises: 

selecting a service from the one or more services of the root device; 

generating a class generator object for the selected service of the root device; 

passing an SCPD file describing the selected service, including a device identification code 
of the root device and a service identification of the selected service to the class generator object; 

generating, by the class generator object, a service control class file based on the received 
SCPD file, the service identification code and the device identification code; 

generating a header file corresponding to the generated service control class file and the 
SCPD file; 

once generated, destroying the class generator object; and 

repeating the selecting, generating, passing, generating and destroying for each of the one or 
more services of the root device. 

14. (Original) The computer readable storage medium of claim 1 1, wherein generating 
service control class files for the selected embedded device further comprises: 

selecting a service from the one or more services of the selected embedded device; 

generating a class generator object for the selected service of the selected embedded device; 

passing an SCPD file describing the selected service, including a device identification code 
of the selected embedded device and a service identification code of the selected service to the class 
generator object; 

generating, by the class generator object, a service control class file based on the received 
SCPD file, the service identification and the device identification; 

generating a header file corresponding co the generated service control class file and the 
SCPD file; 

once generated, destroying the class generator object; and 
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repeating the selecting, generating, passing, generating and destroying for each of the one or 
more services of the selected embedded device. 

15. (Original) The computer readable storage medium of claim 11, wherein generating 
the service linker class file further comprises: 

generating a class service linker object; 

storing class information regarding each generated service control class file within a service 
table of the class service linker object; 

generating, by the class service linker object, the service class linker file based on the service 

table; and 

destroying the class service linker object 

16. (Currently Amended) The computer readable storage medium of claim 10, wherein 
receiving the service control class files further comprises: 

displaying the one or more service control stub-methods to the device devetepefvendor; 

receiving code from the device devete^yendorfor implementing the one or more service 
control stub-methods for responding to actions and events received by the UPnP device; and 

once the code is received, storing the received code within the one or more corresponding 
service control stub-methods. 

17. (Original) The computer readable storage medium of claim 10, further comprises: 
executing the device executable; 

creating an instance of the root device and each of the one or more services of the root 

device; 

creating an instance of each embedded device and each of Ihe one or more services of the 
respective embedded device; 

organizing the root device and embedded devices, as well as the services of the root device 
and the embedded devices within a tree hierarchy based on the device description document to form 
a device object tree; and 

registering ihe root device and one or more embedded devices of the device object tree with 
the device class library to enable receipt of actions/events for the one or more services of the root 
device and the one or more services of the one or more registered embedded devices. 

18. (Original) The computer readable storage medium of claim 17, wherein registering 
the root device and one or more embedded devices further comprises: 
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registering on event listener object of the device class library with the UPnP software 
development kit to enable receipt of action and event requests received/generated by one or more 
control points of the UPnP device; 

registering the root device and one or more embedded devices with the event listener object; 

receiving, by the event listener object, a respective action/event request from a control point; 

finding a service object for response to the respective action request using a received device 
identification code and service identification code; 

once the service object is found, invoking a callback function of the service object to 
determine an appropriate action method to execute in response to the respective action request; 

executing the appropriate action method; and 

once the action method is processed, setting an event object with a response string that is 
received by the control point. 

19. (Currently Amended) A system, comprising: 
a processor having circuitry to execute instructions; 

a communications interface coupled to the processor, the communications interface to 
advertise services to a control point, provide device description to the control point, provide service 
description for each service to the control point, to receive action/event requests from the control 
point and to publish updates during state changes in response to received action/event requests; and 

a storage device coupled to the processor, having sequences of instructions stored therein, 
which when executed by the processor cause the processor to: 

receive fee-service control class files including service^ ontrol stub-methods 
updated by the-adevice dovelopor - y endoLfor responding to actions and events received by a UPnP 
device described by the-aUPnP device description document, 

compile the service-.control class files and the updated service-.control stub- 
methods along with a device class library and a UPnP software development kit to generate a UPnP 
device executable to provide an implementation of a UPnP network protocol for the UPnP device 
described by the UPnP device description document, and 

execute the UPnP device executable to enable response to actions/events received by 

the UPnP device. 

20, (Currently Amended) The apparatus s ystem_of claim 19, wherein the instruction to 
execute the device executable further causes the processor to: 

create an instance of a root device and each of one or more services of the root device; 
create an instance of each embedded device of the root device and each of one or more 
services of a respective embedded device; 
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organize" the toot device and embedded devices, as well as the services of the root device and 
the embedded devices within a tree hierarchy based on the device description document to form a 
device object tree; 

register the device object tree with the device class library to enable receipt of actions/events 
for the services of the root device and the services of the embedded devices; and 

register an event listener class of the device class library with the UPnP software developing 
kit to receive action/event requests from one or more control points of the UPnP device that are 
forwarded to service objects within the device object tree. 

21 . (Currently Amended) The apparatus s yggHLOf claim 19, comprising: 

one or more root devices, each including one or more services for responding to actions and 
events received by the respective root device, and one or more embedded devices including one or 
more services to respond to actions and events received by a respective embedded device. 

22. (Currently Amended) The apparatus rsystgjiLOf claim 20, wherein the processor is 
further caused to: 

receive a-the UPnP device description document from a-the_device ^avBloperygndiyr, 
generate one or more service control class files including one or more service-.control stub- 
methods based on the UPnP device description document and one or more service control protocol 
description files listed within the UPnP device description document, and 

provide the service control class files including service-.control stub-methods to the device 
developer in order to receive updated service control stub-methods including code for responding to 
actions and events received by a UPnP device described by the UPnP device description document 

23. (Currently Amended) A method comprising: 

generating at least one service control class file including at least one service control #ab 
stub-method according to a UPnP description document received from a device devetepei-yendor; 
and 

generating a UPnP device executable for a UPnP device described by the UPnP description 
document, wherein the device executable to provide an implementation of a UPnP network protocol 
for the UPnP device. 

24. (Currently Amended) The method of claim 23 wherein generating the device 
executable further comprises: 

receiving the service control class files including the service control stub methods updated 
by the device rinv oln por vendor for responding to actions and events received by the UPnP device 
described by the UPnP device description document; and 

42390P11769 -10- 09/903,019 

PAGE 14/22 ' RCVDAT 5/31/2005 5:59:42 PM [Eastern Daylight Tone] * SVR:USPT0-£FXRF-1/8 ' DN1S:8729306 ' CSID:3108205988 ' DURATION (rums):07-00 



May-31-05 03:01pm From-B S T Z 



310 820 5988 



T-586 P. 01 5/022 F-317 



compiling the service control class files and the updated service control stub methods along 
with a device class library and a UPnP software development kit to generate the UPnP device 
executable. 

25. (Currently Amended) The method of claim 23, wherein generating the service 
control class file further comprises: 

displaying the service control fiw^rufemethod to the device devetepefyendor; 

receiving code from the device d ov olop e r -vgndoxfor implementing the service control stub 
method for responding to actions and events received by the UPnP device; and 

storing the code received from the device devek^yendor within the service control 
stub-method. 

26. (Currently Amended) A method comprising: 

displaying, to a device devetepefvendor, at least one service control smb-gmt^method of at 
least one service control class file generated according to a UPnP device description document 
received from the device davalop e rv erjflpr, and 

compiling the service control class files and the service control fitub-st^methods updated 
by the device dewlepej-YendojLalong with a device class library and a UPnP software development 
lot to generate a UPnP device executable to provide an implementation of a UPnP network protocol 
for the UPnP device. 

27. (Currently Amended) The method of claim 26, wherein displaying the at least one 
service control -steb -stub- method further comprises: 

receiving code from the device dovolopery endoLfor implementing the service control stub 
method for responding to actions and events received by the UPnP device; and 

storing the updated code received from the device developer yejto within the service 
control fi*ab -s tub-m ethod. 

28. (CurrenUy Amended) The method of claim 26, wherein display further comprises: 
receiving the UPnP device description document from the device developer; and 
generating one or more service control class files including one or more service-.control 

stub-methods according to the UPnP device description document received from the device 
d ov e lopBg vgjjdor. 
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